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Description . , 

The present invention is concerned with a vaccine for the protection of poultry against Chicken Anaemia Agent 
(CAA), either live or inactivated, a method for the preparation of such a vaccine, a method for the preparation of CAA 
5 virus product as well as with a microbiologically pure composition of CAA viruses. 

Chicken anaemia agent (CAA) is the causative agent of avian infectious anaemia and was first described by Yuasa 
et al. in 1979 (Avian Diseases 23, 366-385, 1979). 

In young susceptible chickens CAA produces marked anaemia with aplasia/hypoplasia of the bonemarrbw and aitrophy 
of the thymus. 

10 Chickens develop an age resistance to experimentally induced disease due to CAA. This is essentially complete by ttie, 
age of 2 weeks, but older birds are still susceptible to infection (Yuasa, .N. et al.. 1 979 supra; Yuasa. N. et al., Avian Dis- 
eases 24, 202-209, 1980). 

However, if chickens are dually infected with CAA and an immunosuppressive agent (IBDV, MDV etc.) age resistance 
against the disease is delayed (Yuasa. N. et al.. 1979 and 1980 supra; Bulow von V et al., J. Veterinary Medicine 22. 

is 93-116. 1986). , • , , . > 1 

Morbidity and mortality in chickens inoculated with CAA are strongly related with the dose of CAA used for inoculation; 
that is, the larger the dose, the higher the seventy of the disease (Yuasa, N. et al-.,' 1 979 supra). . " : 

CAA does not grow in standard cultured monolayer cells derived from a variety of chicken and chicken embryo tis- 
sues, such as chicken embryo fibroblasts (CEF), chicken embryo brain cells, chicken embryo liver cells and chicken 

20 cells derived from kidney, thymus, Bursa of Fabricius, bone marrow or white blood cells (Yuasa. N. et al., 1979 supra; 
Yliasa, N., Natl. Inst Anim. Health Q„ 23, 13-20, 1989), nor does it grow in a variety of commonly used mammalian cell 
lines such as VERO, CRFK, MDCKand A-72 (Rosenberger, J.K. and tioud, S.S., Avian Diseases 32, 707-713, 1989)V 
CAA does grow in some lymphoblastoid cell lines established f rom Marek's disease and lymphoid leukosis lymphomas, 
especially in MDCC-MSB1 cell culture (Yuasa, N., 1983 supra). However, disadvantageous!* CAA grows to compara- 

25 tively low titres in MDCC-MSB1 ceils. Trtres of only 10?° to 10 6 0 TCID50/O.I ml in MDCC-MSB1 cells could be 

— obtained. Additional?, it was found that CAA multiplied in MDCC-MSB1 cells to only about 1 0 times the inoculated dose 
(Yuasa. N., 1983 supra, Bulow von. V. et al., Zentrklblatt Vet Med. 32, 679-693, 1985). ; 

In addition to chickens, CAA can ajso be propagated in chicken embryos (Yuasa, N. and Yoshida, I., Natl. Inst. 
Anim. Health Q. £3, 99-100, 1983; Bulow von, V. and Witt, M., J. Vet Med. 33, 664-669. 1986). Howiever, no lethal or 

30 pathological effects could be seen for these embryos indicating that CAA does not propagate in embryonated eggs to 
amounts large enough to affect the embryos. The highest titres of CAA that could be obtained from whole embryos var- 
ied between 16 5 ? to 10^ 5 TCID 50 /ml as assayed in MDCC-MSB1 cells which equal the titres obtained from liver 
extracts of experimentally infected chickens. 

Bulow von, V. and Witt, M. (supra) studied the propagation of virulent CAA in embryonated eggs as a means for , 

35 production of live vaccines which can be administered to parent stack requiring no attenuatipn of the viruses. However, ; 
it is mentioned therein tiiat attenuation of the viruses has to be prevented, because this may lead to loss of immuno- 
genic^ (Bulow von, V^ ... .. r . , . . 

-Bulow and Fuchs (J. Vet. Med! 33, 568-573, 1S86) reported that the p«tnogenicity of qAA strain .Cuxr.ir.was, 

decreased after 12 serial passages in MDCC-MSB1 cells, however, no data with respect to the immunogenicity of these 

40 less pathogenic strains is disclosed therein. In fact reduction of the immunizing potency with the reduction of the path- 
ogenicity is anticipated by Bulow and Fuchs. 

Neither Yuasa (1983 supra) nor Goryo et al. (Avian Pathology 16. 149-163, 1987) nor Otaki et al. (Avian Pathology 
17, 333-347. 1988) found evidence at all for attenuation on MDCC-MSB1 cells after 19 passages of the Gifu-1 strain. 
40 passages of the TK-5803 strain and 40 passages of the CAA82-2 strain, respectively. 

45 Vielitz E. et al. (J. Vet. Med. 34. 533-557, 1987) report the evaluation of a live CAA vaccine derived from the Cux- 
1 strain. However, no attenuated CAA strain is used therein. This vaccine comprising virulent CAA is administered to 9- 
15 weeks old chickens and showed no pathogenicity in the inoculated birds. In view of the known age resistance to 
experimentally induced disease due to CAA, which is essentially complete by the age of 2 weeks, the level of atteniia- 
_ . tion of the live vaccine virus for the inoculated birds themselves is of less importance in this case. However, in order to 

so prevent pathological signs in young chicks after contact with live CAA vaccine, the live CAA vaccine virus should be 

™~ attenuated significantly: ~ — r - - --7-- 

An alternative for a live CAA vaccine would be an inactivated adjuvanted vaccine. Such an inactivated vaccine 
could also be used to boost existing immunity in chickens. However, no inactivated CAA vaccine has been reported up 
to now because this approach is complicated by the present inability to grow the CAA virus to high trtres in vitro . 

55 (McNulty. M.S., Avian Pathology 20, 187-203, 1991). 

Therefore, a first object of the present invention is to provide CAA viruses which can be propagated to high titers in 
vitro. . fc 

A further, object ,pf the present ihveffion is to provide a CAA vaccine derived from a CAA virus strain displaying sig- 
nificant decreased pathogenicity in young chicks with respect to the f ield isolates but retaining its immunogenicity. .'. , 
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Furthermore, it is an object of the invention to provide an inactivated CAA vaccine comprising sufficiently high 
amounts of CAA antigen to evoke an immune response in chickens after vaccination. 

In addition it is an object of the present invention to provide a universal process for the attenuation of CAA virus 
strains. 

The present invention relates to new CAA viruses, i.e. CAA viruses which are able to induce lesions in chicken 
embryos. Lesions due to CAA include mortality, pale embryos and haemorrhages, especially of the head. These type 
of CAA viruses display several advantageous properties. One of the favourable characteristics of the CAA viruses 
according to the invention is that they can be grown to high titers in vitro as is outlined in detail below. 

A further advantage of said CAA viruses is that these viruses although more virulent for chicken embryos have a 
reduced pathogenicity for one-day-old ckicks rf compared to CAA field viruses but retained their immunogenic proper- 
ties. ....'..•/ . .'_ •■• ■ ■ 

Preferably, the invention is directed to CAA viruses of the strain 1-11 41 deposited with the CNGM of the Institut Pas- 
teur (1 9th passage level). These viruses can be cultured in embryonated eggs to a titer of at least 1 0 8 4 TCIDso/ml. and 
in addition are less pathogenic to one-day-old chickens than the parent field strain, yet are as immunogenic as the par- 
ent strain. 

The new class of CAA viruses can be obtained by passaging any available CAA virus in embryonated eggs as 
described below and in the Examples; 

A novel vaccine for the protection of poultry against CAA is characterized in that the vaccine comprises CAA 
viruses which are : able: to induce lesions in chicken embryos, preferably these viruses are obtained by means of pas- 
saging in embryonated eggs. 

After isolation of an available CAA strain from chicken tissue, e.g. the liver, the tissue homogenate can be used in 
a multi-step attenuation process. First, rf desired the CAA virus can be passaged and propagated in a tissue or cell culr 
ture suited for CAA, such as in MDCC-MSB1 cells, before inoculation into eggs. This virus stock can then be used to 
infect embryonated eggs and subsequent propagation and passaging of the virus in embryonated eggs by methods 
known in the art for this purpose. f ; , » v : : ; v\.-'<-^-.. . 

More in particular, eggs are infected with CAA via the yolk sac route with at least 1 0l, 5 TC I D56 per egg according 
to standard procedures. Infected embryos are harvested after about 13 days post-inoculation, homogenized and diluted 
with for example tryptose 2.5%. (1:20, v/v): Subsequently, fresh embryonated eggs are inoculated with 0,2 ml of the 
homogenate per egg in each egg passage step.* Following the last egg passage, virus is propagated and subsequently 
harvested and processed into a vaccine with immunizing activity against CAA infection.. The virus of the last passage: 
can be propagated in embryonated eggs or in a cell or tissue culture susceptible for CAA, such as MDCC-MSB1 cells. 
In the case of embryonated eggs the embryos and/or the membranes and/or the allantoic fluids are harvested: 

The number of egg-passages which are necessary to obtain CAA viruses with the favourable growth and attenu- 
ated properties is inter alia dependent on the specific CAA strain and the level of attenuation and/or in vitro titre desired. 

A typical number of total egg passages of CAA viruses which results in viruses with a significant. decrease of the 
pathogenicity suited to prepare a live vaccine according to the invention is 18 or more and is preferably 34 or more. . 

In particular, the vaccine according to the invention is derived from viruses of the Intervet. CAA strain 26 P4 This 
strain was originally isolated from the. livers of chickens in the field suffering from anaemia. After isolation, this strain, 
was passaged 5 times in MDCC-MSB1 cells and subsequently passaged 19 times in embryonated eggs. A sample of 
this strain has been deposited with the Collection Nationale de Cultures de Micro-organismes (CNCM) of the Institut 
Pasteur at Paris, France under the accession number 1-1 141 . It is clear that not only CAA viruses of the 19th passage 
level can be used for the preparation of a vaccine according to the invention, also viruses of subsequent passage levels 
of this strain are well suited. . 

This attenuated strain displays a significant decrease of its pathogenicity whereas the immunogenic properties of the 
viruses of this strain are unaffected as measured with the virus neutralisation (VN) test, with respect to the non-egg 
adapted viruses of this strain. 

The new live CAA viruses obtainable according to the process described above have several distinguishing char- 
acteristics, in particular :-. -i 

the CAA viruses induce lesions specific for CAA including lethal and/or pathological effects in embryos as opposed 
to ail CAA strains disclosed up to now (Yuasa, N. et al., 1979 supra; Yuasa, N. and Yoshida, I., 1983 supra; Bulow 
von, V. and Witt, M., 1986 supra). 

Other, favourable characteristics are: 

the CAA viruses are attenuated, i.e. induce significantly less pathological symptoms with respect to CAA isolated 
from the field when administered to day-old SPF chickens; 
- . the CAA viruses are adapted to_ growth in embryonated eggs to high titers. 
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The vaccine according to the invention containing live attenuated CAA can be prepared and marketed in the form 
of a suspension or as a lyophilized product in a manner known per se. 

For live vaccines the dose rate per chick may range from 10 1 0 to 10 7 0 TCID^ of the attenuated virus. 
It is advantageous to acid a stabilizer, particularly if a dry composition is prepared by lyophilization. Suitable stabi- 
5 lizers are, for example, SPGA (Bovarnik et al., J. Bacteriology 59, 509, 950), carbohydrates (such as sorbitol, mannitol, 
starch, sucrose, dextran or glucose), proteins (such as albumin or casein), or degradation products thereof, and buffers 
(such as alkali metal phosphates). rf desired, one or more compounds with adjuvant activity can also be added. Suitable 
compounds for this purpose are, for example, vitamin-E acetate o/w -emulsion, aluminium hydroxide, phosphate or 
oxide, mineral oil (such as Bayol F< R ), Marcol 52< R >) and saponins. 
10 Another important aspect of this invention is the use of an inactivated CAA vaccine for the prevention of the disease 
in chickens caused by this pathogen. Up to now no inactivated CAA vaccine could be prepared which evoked an 
immune response in inoculated chickens. 

The present invention for the first time provides an inactivated CAA vaccine comprising an effective amount of CAA 
viruses, which vaccine is capable of eliciting the production of CAA virus neutralizing antibodies in a chicken after vac- 
ts cination. 

In particular the inactivated vaccine is derived from the new class of CAA viruses according to the present inven- 
tion. 

A preferred inactivated CAA vaccine according to the invention includes one or more isolates of inactivated CAA 
which have been attenuated in embryonated eggs by serial passages as described above. If desired, the egg adapted 
2a CAA may be propagated in a susceptible cell or tissue culture, such as MDCC-MSB1 cells/before the inactivation proc- 
ess. H ! --.: / • •. ' l " • ■ .I-.:'-. 

Preferably, this inactivated vaccine comprises CAA having a pre-inactivation virus titre of greater than about 10 7 5 
TCIDso per dose; preferably greater than about 10 8 0 TCID50 per dose and more preferred greater than about 10 9 - 0 
TCIDso per dose as assayed on MDCC-MSB1 cells. 
25 Inactivated CAA fluids may also be concentrated by any number of available techniques such as an Amicon con- 

— centrating device, precipitation techniques, such as with polyethylene glycol, concentration by means of ultra-centrifu-- 
gation or adjuvant concentration techniques. 

The aim of inactivation of the CAA viruses is to eliminate reproduction of the viruses. In general, this can be 
achieved by chemical or physical means. Chemical inactivation can be effected by treating the viruses with, for exam- 
30 pie, enzymes, formaldehyde, p-propiolactone, ethylene-jmine or a derivative thereof. If necessary, the inactivating com- 
pound is neutralized Afterwards; material inactivated with formaldehyde can, for example, be neutralized with 
thiosulphate. Physical inactivation can preferably be carried out by subjecting the viruses to energy-rich radiation, such 
as U V light, X-radiation or y-radiation. If desired, the pH can be brought back to a value of about 7 after treatment. 
Usually, an adjuvant (for. example such as mentioned above), and, if desired, one or more emulsifiers, such as 
35 Tween( R > aind Span< R >, are also added to the inactivated material. 

The vaccine according to the invention is administered in an effective dosage of the virus material, i.e. the amount 
of virus material that will induce an immune response in a chicken against CAA. 'i 

Vaccines according to the invention may be administered by spray, eye drop, nose drop, orally (e.g. drinking water), 
or by means of intramuscular or subcutaneous injection at any age. ^ 
40 A vaccine according to the invention, live or inactivated, can be prepared from any CAA strain available or obtain- 
able from chickens suffering from infection with this pathogen. A number of CAA isolates have been described already 
in the prior art, e.g. the Cux-1 strain (Bulow von ; V et al., J. Veterinary Medicine 30, 742-750. 1983), the Gifu-1 strain 
(Yuasa. N. et al.. 1979 supra), the TK-5803 strain (Goryo, M. et al., 1987 supra) and the CAA82-2 strain (OtaW et al., 
1988supra). > a : 

45 Preferably, a vaccine according to the invention, live or inactivated, is derived from viruses of the Ihtervet CAA strain 
26P4 deposited at the CNCM under accession number 1-1141. V : /- 

Vaccines according to the present invention, preferably the vaccine containing the inactivated CAA, may contain 
combinations of the CAA component and one or more unrelated avian viruses, preferably Newcastle Disease virus 
(NDV), Infectious Bronchitis virus (IBV), Infectious Bursal Disease virus (IBDV), Marek's Disease virus (MDV), Herpes 
so virus pf Turkey's (HVT), Infectious Laryngotrachetis virus or other avian herpes viruses- Reb virus, Egg Drop Syndrome 

— virus, Avian Encephalomyelitis virus, Reticuloendotheleisis virus, Leucosis virus; Fowlpox virus^Turkey Rhinotracheitis^ 
virus (TRTV) or Adeno virus. .:;,,> /. 

Another important aspect of the present invention is the new production system for CAA virus product. The result- 
ing virus product can be used to formulate a vaccine composition for the combating of CAA infection in poultry. Until the 
55 present invention maximal titres which could be obtained from in vitro propagation varied between about 10 6 0 - 10? 0 
TCDI^ml. The inability of obtaining satisfactory levels of CAA antigen by the present production systems at an accept- 
able price has not been overcome yet in the prior art. Moreover, the present inability to grow the CAA virus to high titres 
has prevented the preparation of an inactivated CAA vaccine, requiring a high concentration of antigen. > 

The method for the preparation of CAA virus product according to the present invention includes the steps of inoc- 
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ulating a susceptible substrate with CAA viruses which are able to induce lesions in chicken embryos, in particular with 
such CAA viruses which have been attenuated in embryonated eggs, propagating the CAA and harvesting CAA con- 
taining material. , 

Preferably, the substrate on which these CAA viruses are propagated are SPF embryonated eggs. Embryonated 
eggs can be inoculated with for example 0.2 ml CAA containing suspension or homogenate comprising at least 10 4 5 
TCIDso per egg. Preferably, eggs are inoculated with about 10 6 0 TCIDso and subsequently incubated at 37.8 °C (100 
°F) for 1 3 days. After 1 3 days the CAA virus product can be harvested by collecting the embryo's and/or the membranes 
and/or the allantoic fluid and appropriate homogenizing this material. The homogenate can be centrifuged thereafter for 
1 0 min. at 2500 g followed by filtering the supernatant through a filter (1 00 jim). 

Alternatively, the above-mentioned CAA viruses can be inoculated onto a. susceptible cell culture, e.g. MDCC- 
MSB1 cells, followed by cultivation of the cells and collecting the propagated virus. 

Harvestable virus titres of at least about 10 80 TCIDso/ml and usually at least about 10 8 4 as assayed in MDCC- 
MSB1 cells can be obtained after 10-18 days post-inoculation, preferably 13days after inoculation. The harvested fluids 
can be combined with a virus stabilizer as described before for f inal product filling and/or frozen in bulk or freeze-dried. 

Alternatively, the harvested fluids may be inactivated. CAA fluids can be inactivated with a number of inactivating 
agents such as, but not limited to, binary ethylenimine. acetyl ethylenimine. p-propiolactone at concentrations of 0.1 to 
0.5% are preferably used. The inactivating agent can be added to the virus contained in the homogenate or filtrate 
thereof. . & ' 

p-propiolactone is^added to the virus fluids, with the adverse shift in pH to acidity being controlled with sodium hydroxide 
or sodium bicarbonate solution. The combined inactivating agent-virus fluids are incubated at temperatures from 4 °C, 
to 37 °C. Incubation times of 1 to 72 hours may be used. 

Furthermore, the invention comprises a method for controlling CAA infection in poultry, comprising administering a 
vaccine prepared from viruses of a CAA strain attenuated in embryonated eggs. This method includes the administra- 
tion of live or inactivated vaccines. 

Example 1 .— — ■-— : . 

Attenuation of CAA in embryonated eggs 

The original Intervet strain 26P4 was isolated from the livers of chickens in the field suffering from anaemia (exp. VIM- 
CA-89-4-153). After isolation the strain was passaged 5 times in MDCC-MSB1 cells before inoculation into eggs. 
Eggs were inoculated into the yolk sac with 0.2 ml CAA strain 26P4 or Gifu (Yuasa. N. et al.. Avian Diseases 23, 366- 
385, 1979). After 13 days incubation at 37.8 °C (100 °F) (relative humidity: 55%) embryos were harvested and homog- 
enized! The homogenate was centrifuged for 10 minutes at 2500 g. Supernatant was harvested and poured through a 
100 *im filter. The homogenate was diluted at 1 :20 in tryptose 2.5% and 0.2 ml per egg was inoculated. 
By doing so, more than 1 9 passages were made with strain 26P4. A sample of the 1 9th egg passage of this strain (CAA 
Masterseed 1 8-09-1 990; 1 rnl/fl) has been deposited with the CNCM of the Institut Pasteur, Paris, France under acces- 

_sion number 1-1141. __ : ;.„•"., ' : 

The Gifu strain was attenuated by passaging 1 4 times in embryonated eggs. 

Example 2 

Comparison of growth characteristics in embryonated chicke n eaas of two hioh eaa-passaae CAA v iruses and low eoa- 
passaoe CAA viruses . 

30-60 SPF eggs were inoculated in the yolk sac with viruses of different egg-passage levels. 

After 7 days incubation at 37.8 °C (100 °F) (relative humidity 55%) the eggs were candled and the dead embryonated 
eggs or the non fertilized eggs were discarded. 

From the seventh day p.i. on the eggs were candled daily and embryo mortality was recorded. 
Recording of embryo-death due to CAA is started on 10 days p.i., i.e. on day 11. 

13 days after inoculation the embryos were harvested homogenized and centrifuged at 2500 g for 10 minutes. 
The supernatant was harvested and titrated for virus infectivity in MDCC-MSB1 cells. 

Tables 1 and 2 show that the high egg-passage CAA viruses which are able to induce embryo lesions and/or death can 
be grown in vitro to high titres in comparison with the low egg-passage viruses. 
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Table 1 



. is 



Growth characteristics in embryonated eggs of strain 26P4 


egg-passage 


harvest trtre 

logs 
TCIDso/ml 


Embryo- 
death due to 
to CAA Day 


% of embryo 
death due to 
CAA 






11 


14 




3 


7.6 


1 


0 


3.3 


10 


7.4 


N.D. 


N.D. 


N.D. 


14 


8.0 


N.D. 


N.D. 


N.D. 


17 


8.6 


6 


2 


26.6 


19 


8.4 


N.D. 


N.D. 


N.D. 


24 


8.4 


N.D. 


N.D. 


n:d. 


33 


9.3 


7 


6 


21.7 


N.D. = not determined. 



Embryos were harvested at 13 days p.i. 

Embryos inoculated with the 3rd egg-passage 26P4 strain didn't show any embryonic lesion. 
25 Embryos inoculated with the 17th egg-passage were pale, and several embryos (especially the dead ones) showed 
haemorrhages of the head. 



Table 2 



30 


Growth characteristics in embryonated eggs of strain Gifu 


35 


Egg- 
Passage 


harvest titre 

logs 
TCIDso/ml 


Embryo-death due to 
CAA D<ay 


Embryole- 
sions due 
to CAA 


% of embryo 
death and 
embryo J 
lesions due to 
CAA 








11 


12 


13 


14 








2 


N.D. 


0 


0 


0 


0 


0 


o 


40 


3 


7.0 


0 


1 


0 


0 


0 


3.3 




4 


7.3 


0 


0 


0 


0 


1 


3.3 




• 5 / 


7.6 


0 


1 


0 


0 


1 


6.6 


45 - 


6 


7.6 


0 


0 


0 


2 


0 


6.6 


7 


7.6 


0 


0 


0 


0 


3 


10.0 ,. . 




8 


8.0 


0 


0 


0 


0 


4 


13.3 




9 


7- 4 


1 


2 


0 i 


0 


4 


• 1.1 ^ 


50. 


10 


8.5 


0 


1 


0 


,1 


.6 ... 


13.3 : ■'• 




11 


7.8 


0 


0 


2 


0 


" ..'>.,;.;' 


11.6 




,12 . , r 


,vi.:«7.8;:-, 


1 -i 


2 


;P 


. 1.: 


• 1Q 


.. ; ■ 23.3 - 


55 


13 


83 


3 


3 


5 


0 


7 | 


30.0 1 


14 


8.3 


0 


3 


0 


6 


11 


33.3 




N.D. = not determined 



6 



sISDOCID: <EP___0533294B1 I > 



Example 3 



EP0 533 294B1 



Experimental vaccination with live CAA vaccines 

Experiments were carried out in order to determine the attenuation of the CAA viruses and the retaining of. the immu- 
nogenicity by passaging the viruses through embryonated eggs. 

Pathogenicity of live CAA vaccines / 

In Experiment 1 the following passage levels of the Intervet strain were used: 

1st egg-passage level (low egg-passage level) N 

18th egg-passage level (high egg-passage level) > , 

embryo homogenate derived from uninfected embryonated SPF eggs (13 days incubation). 

In Experiment 2 the following passage levels of the Intervet strain were used: < T; 

* 4th egg-passage level (low egg-passage levei) _ . 1 "^7 ' /'l;^.- 

19th egg-passage level (high egg-passage level) CAA virus of the 19th passage level was layed down as "Master 

seed"' • !-*' r v.- ■; •• ■■•■ , ~;:,v *:v - '.""T*. 

embryo homogenate derived from uninfected embryonated / 

■ * -\ . J £: ; /:-.. V' :r: ; :• - ,r ■ 

The viruses were diluted in such a way that 0.2 ml of the diluted CAA strain contained about 1 0 6 0 TCID^: pne-day-old 

SPF chickens were inoculated with 0.2 ml of the vaccine by intramuscular route . 1 . S, '~ '.' 

In experiment 3 the following passage levels of the Gifu strain were used: : ; 



* 1st egg-passage 
14th egg-passage 

107 one-day-old chickens were divided in three groups of 35-36 birds (see above). Trie third group was not vaccinated 
(control group). • ' •/ 

At 10 and 14 days post-vacdnation 10 birds per group were taken out of the isolator for hematocrit determination and 

necropsy. . . , 

3 weeks post-vaccination the birds were bled and sera were examined for CAA-antibodies by indirect immunofluores- 
cence test (IIFT). 

Vaccination was carried out as described for experiment 1 and 2. ; - 

In Experiment 1 and 2 150 oneway-old SPF } chickens were divided .IrV three. groups of Sp birds^each and each group 

__ was placed in a negative pressure isolator.:. .... _~ : _, ... _ . • ; . . : , 1 .„ r _ . - — i „ 1. L . 

40 birds per group were vaccinated with one of the above mentioned viruses and 10 birds per group were not vacci- 
nated and served as contact controls, j ^ - i " v ~ •*:•*-,":"! 
At 10, 14 and 21 days post-vaccination 4 or 8 birds per group were taken out of the isolator for hematocrit determination 
and necropsy * ; . ' ' _W 
5 weeks post-vaccination the birds were bled and sera were examined for CAA antibodies by the VN-test. 

Virus titration. v • ; :^ ; . . " * 

The virus was titrated in MDCC-MSBT cells, using 96 well microplates (tissue culture grade). : 
Serial 10 fold dilutions of the virus were made in RPM1 1640 medium supplemented with 10% fetal calf serum and anti- 
biotics.... • _ ,. •:.•:_>_.„. . , : "/• • V- V " .-■.'.-r-li - - • 

Ten wells of a 96 well microplate were filled with 100 \i\ per well of every virus dilution. 
Subsequently 1 00 \i\ MDCC-MSB1 cells (end concentration 6 x 1 0 5 cells per ml) were added. 

The cells were subcultured every 2-3 days and the endpbint was read after 1 0 subcultures. The infectivity titre was cal- 
culated according to Reed and Muench (Reed, L.J. and Muench, H., Am. J. Hyg. 27, 493-497, 1938). 



Serological test. 

Anttoodies against CAA were measured by a VN-test employing 96 well microplates using MDCC-MSB1 cells and the 
conventional constant virus; varying serum method. (Kunitoshi, I., and Yuasa, N., Jpn. J. Vet Sci. 52. 873-875, 1990). 
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(IFT was carried out according to standard procedures (Vuasa, N. et al., Avian Pathology 14, 521-530. 1985). 
Hematocrit value 

5 Blood was taken from the wing vein into a heparinized microhematocrit capillary tube. The hematocrit value (%) was 
read after centrifugation at 12.000 rpm for 5 minutes. Chickens were regarded as anaemic when they showed a hema-. 
tocrit value below 27.0%. (Yuasa. N. et al., 1979 supra). 

The main pathological lesions which were induced in the SPF chickens from Experiment 1 -3 are summarized in Tables 
3-5, respectively. 



Table 3 



Pathogenicity experiment in one-day-old SPF chickens (26P4' strain). 




Total morbidity in percentage 


passage level 


mortality 1 ) 


TA 2 > 


PB 3 ) 


Ht(low) 4 > 


1st egg-passage 


33 


80 


65 


40 


18th egg^passage • 


• • • 4 - 


40 


.40. 


.21 


contact controls 1st egg-passage 


0 


0, 


0 


0 


contact controls 18th egg-passage 


0 


0 


0 


0 


controls 1 


0 


0 


0 


0 



25 1 * Mortality due to CAA infection, occuring 14-21 days post-inoculation. 

- - — - — ^ Total number of birds with thymus atrophy/lotal number of birds examined x 

100% ' 

3> Total number of birds with pale, fatty bone- marrow/total number of birds exam- 
ined x 100% 

4 ) Total number of birds with Ht-vatue lower than 27%/tolaJ number of birds exarn- 
30 inedx100%. 



35 

Table 4 



Pathogenicity experiment in bhe-daiy-old SPF chickens (26P4 strain)/ ; 




Total morbidity in percentage . . 


passage level 


mortality 1 ) 


TA 2 ) 


PB 3 ) 


Ht(low) 4 > 


4th egg-passage 


13 


70 


61 


87 


19th egg-passage 


0 


33 


31 


35 


contact controls 4th egg-passage 


0 


0 


0 


0 


contact controls 19th egg-passage 


0 


0 


0 


0 


controls 1 


6 ' 


0 


0 


0 



1) Mortality due to CAA infection, occuring 14-21 days post-inoculation 
$o ^ Total number of birds with thymus atrophy/lotaJ number of birds examined x , - , . 

-i- - - ' ... . 100% - — -r--^^— ^ — - — 

3 \ Total number of birds with paJe, fatty bone-marrowAotal number of birds exam- 1 
, iried x 100% , .. ... , 

4 ) Total number of birds witn Ht-value lower than 27%/total number of birds exam- 
ined x 100%. 

.55 
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Tables 



10 



15 



20 



25 



Pathogenicity experiment in one-day-old SPY chickens (Gifu strain). 




Tota( morbidity in percentage 


serology 


passage level 


mortality 1 ) 


TA 2 ) 


PB 3 ) 


Ht(Low) 4 ) : 


titre 5 ) 


1 st passage 


44 


100 


85 


85 


8.3 ± 1 .2 


14 th passage 




7 P 


60 


60 


8.2 ±1,4 


Controls 




0 


. o 


0 


£4.0 ±0,0 



1 ) - 4 ) as described in Table 3 

^ mean log base 2 with standard deviation 



There is a marked difference in pathological changes between the low egg-passage viruses and the high-egg passage 
viruses of both CAA isolates, not only in the total number of birds which were affected but also in the severity of the 
pathological changes as demonstrated by the difference in mean Ht-value. 

Also the gross lesions of the bone-marrow and the thymus induced by the high egg-passage viruses were less severe 
than the lesions induced by the low egg-passage viruses. 

Immunogenicity of live CAA vaccines Table 5 demonstrates that the immunogenicity of the Gifu strain was hot 
adversely affected as a result of the attenuation of the CAA virus. 

In Table 6 the serology results of Experiment 1 and 2 are shown. Despite the decrease of the pathogenic properties 
of the high egg-passage virusrno decrease of the immunogenicity of this virus was noticed. 



30 



35 



40 



45 



Table 6 



Results of the virus neutralization test 5 weeks post-ihoculatibh. 




mean VN titre 1 . 


passage level 


vaccinated 


contact controls \ 


1st egg-passage 


8.7 + 0.9 


8.5±1.4 


18th egg-passage 


.8.2 + 1.3 


; 7.6 ±.1.5. ■ . 


"controls — 




...... . .... - <4 :,,_^, 


4th egg-passage 


£10.2 ±0.6 


£10.0 ±0.8 


19th egg-passage 


9.2 ± 0.9 


£ 10.3 + 0.6 


controls 




<4 



1 expressed in log base 2 with standard deviation. 



so 



55 



Example 4 . 

Vaccination with live co mbination vaccine 

Reo virus vaccine: commercially available (Intervet International B.V., The Netherlands) live Reo vaccine Nobilis (R) 
(batch 01 6901 ). The vaccine was diluted in a diluent according to the recommendations of the manufacturer. 
CAA vaccine: live CAA virus of the 19th egg-passage level of the Intervet strain was diluted in a diluent in such a way 
that 1 bird dose (0.2 ml) contains 10 2 6 TCIDsq. 

Four week old SPF chickens were vaccinated intramuscularly with either 1 bird dose of the live Reo vaccine; 1 bird dose 
of the live CAA vaccine or with 1 bird dose of a live combined Reo and CAA vaccine. 

Four and six weeks post-vaccination blood samples were taken and the sera were tested in the virus neutralization test 
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for the presence of antibodies to CAA and Reo virus (Table 7). 

Table 7 



Results of the virus neutralization test. 




mean VN trtre 1 


vaccine 


CAA 


Reo virus 




4 wks.p.v. 


6 wks.p.v. 


4 wks.p.v. 


6 wks.p.v. 


Reo vaccine 


<4.0 ± 0.0 


<4.0 ± 0.0 


. 2.3 ± 2.0 


2.3 ± 1.4 


CAA vaccine 


£9.6 ± 0.8 


£9.5 ± 1.2 


<1.0 ± 0.0 


<i.p±-p.o 


combined vaccine 


£9.1 ± 1.1 


£9.8 ±1.1 


3.4 ±1.8 


1.5 ± 1.8 


controls 


<4.0 ± 0.0 


<4.0 ± 0.0 


<1.0±0.0 


<1.0±0.0 



t , > V expressed in log base 2, with standard deviation. 

20 From the table above it is dear that although the combined vaccine contains both virus types in a live form, no adverse 
mutual interference of their immunogenicity is observed. 

Example ? : • ■ • w - * 

25 Experimental vaccination with inactivated CAA vaccine . 



Four weeks old SPF chickens were vaccinated intramuscularly with an inactivated CAA vaccine in a water-in-oil 
emulsion (w/o). The vaccine was prepared from the embryo homogenate of the 19th egg-passage level of the Intervet 
strain. The viruses were inactivated with 0.5% p-propiolactone for 3 hours at 37 °C. A w/o emulsion was prepared con- 
taining 50% inactivated CAA-egg material and 50% mineral oil-ernulsion. 

0.5 ml of the w/o-emulsion containing 10 7 * 5 TC!D 50 viral antigen based on infectivrty titre was injected intramuscu- 
larly per chicken. Eight weeks after the vaccination the birds received a second vaccination intramuscularly with the 
same inactivated vaccine. At different times after the first and second vaccination blood samples were taken and the 
sera were tested in the VN test for the presence of CAA-antibodies (Table 8). it is demonstrated that an inactivated vac- 
35 cine containing 10 7 5 TCID 50 viral antigen based on infectivity titre is able to induce an immune response in an inocu- 
lated animal. , _ ; [ . v '^ ^' " t ■ 

In other vaccination experiments the same strategy was followed as described above except that the vaccine dose 
„: _was 10 8 0 arid io 90 TCIDgo in 1 ml oil-in-water emulsion (Table 9) - j ; • _ 



45 
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Table 8 



10 



15 



Results of the virus neutralization test 


VNtitre 1 




weeks after vaccination 


weeks post booster . 


chicken 


4 wks 


6 wks 


8 wks 


2 wks 


4 wks 


6 wks 


801/802 


. <4 


s <4 


<4 


6 


: 6 


7 


803/804 


8 


7 


N.D. 


9 


8 


8 


805^806 


5 


. .4 


6 




6 


4 


807/808 


6 


8 


9 


iO 


2>11 


2>11 


809/810 


6 


5 


4 


7 


N.D. 


6 


811/812 


4 


<4 


4 


4 


4 


4 


813/814 


4 


<4 


<4 


<4 


' <4- 




815/816 


4 


4 


4 


6 


6 


5 


817/818 


' ' <4 


<4 


<4 


4 


4 


N.D. 


819/820 


< 4 


5 


<4 


6 


5 . 


N.D. 


821/822 / 


<4 


<4 


<4 


6 


l -'--7 


6 


823/824 




„ 7_ 




__8 - 


. ..\.7.._ 


.* ! ; ."7.1_ 


Contact Controls 


vN:b. , 


N.D. 


<4 


<4 - 


'•: <4-: 


•:' <4-.' 




N.D. 


N.D. 


<4 . 


<4 


<4 






N : p: 


N.D. ; 


< 4 


<4 : 


. N . D. y 


N.D.r 


N.D. = not determined. V 


1) expressed in log 


base 2 c 













Table 9 



Results of the virus neutralization test 


VNtitre 1 




weeks after vaccination 


weeks post booster 


Group 


dose (TCID 50 ) 


chickens 


4 


6 


2 


4 


6 


510 


10 8.0 


vaccinated 


3.9 


4.1 


7.9 


8.3 


8.3 


controls 


3 


3 


3 


3 


3 


515 . 


1Q 9.0 


.vaccinated 


5.0 


5.3 


9.2. 


10.4 


96 


controls 


3 


3 


3 


3 


3 



1) expressed in log base 2 
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Claims 

Claims for the following Contracting States : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, MC, NL, PT, SE, IE 

s 1 . A Chicken Anemia Agent (CAA) virus which is able to induce lesions in chicken embryos. 

2. A CAA virus according to claim 1 ; characterized in that the virus is able to grow on a susceptible substrate to titers 
of at least about 1 0 8 0 TCIDso/ml, preferably at least about 1 0 9 0 TCIDso/ml. 

to 3. A CAA virus according to claim 1 or 2, characterized in that the virus is of the strain 1-1141 deposited with the 
CNCM of the Institut Pasteur. 

4. A microbiologically pure composition of CAA viruses according to claims 1-3. 

is 5. A microbiologically pure composition according to claim 4, characterized in that the composition comprises at least 
10 80 TCID5operml. 

6. A vaccine for the protection of poultry against CAA comprising live attenuated CAA viruses, characterized in that it 
comprises CAA viruses according to claims 1 -3. 

20 

7. A vaccine according to claim 6, characterized in that the CAA viruses are attenuated in embryonated eggs. 

8. A vaccine for the protection of poultry against CAA, characterized in that it comprises an effective amount of CAA 
viruses according to claims 1-3 in an inactivated form, which vaccine is capable of eliciting the production of CAA 

25 virus neutralizing antibodies in a chicken after vaccination. 



9. A vaccine according to claim 8, characterized in that the pre-inactfvation amount of the CAA viruses is at least 
about 10 7 5 TCIDsq per dose. 

30 10. A vaccine according to claim 9, characterized in that the pre-inactivation amount is at least about 10 8 0 TCIDsq per 
dose, and preferably at least about 1 0 9 0 TCID 50 per dose. 

11- A vaccine according to claims 8-10, characterized in that it further contains an adjuvant. 

35 12. A vaccine according to claim 6 or 8, characterized in that the vaccine further comprises antigens of one or more 
unrelated avian pathogens. 

- 13. A method for the preparation of CAA virus product comprising the steps of 

40 a. inoculating a susceptible substrate with CAA virus according to claims 1-3, 

b. propagating the CAA virus; and 

c. harvesting CAA virus containing material. 

14. A method according to claim 13, characterized in that the substrate is embryonated eggs 

-- -45 • . • ; . . 

15. A CAA virus according to ciaims 1:3 tor use in therapy. 

16. A CAA virus according to claim 15 for use as a prophylactic agent. 

so 17. Use of a CAA virus according to claims 1 -3 for the preparation of a vaccine for the protection of poultry against 



Claims for the following Contracting States : ES, GR 

55 1 . A method for the preparation of CAA virus product comprising the steps of 

a. inoculating a susceptible substrate with CAA virus which is able to induce lesions in chicken embryos, 

. b. propagating the CAA virus. and_ , _ _ 

c. harvesting CAA virus containing material. 
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2. A method according to claim 1 , characterized in that the substrate is inoculated with a CAA virus that is able to grow 
on the susceptible substrate to titers of at least about 10 8 0 TCID 50 /ml, preferably at least about 10 9 0 TCID 50 /ml. 

3. A method according to claim 1 or 2, characterized in that the substrate is inoculated with a CAA virus that is of the 
5 strain 1-1 141 deposited with the CNCM of the Institut Pasteur. 

4. A method according to claims 1 -3, characterized in that embryonated eggs are used as the susceptible substrate. 

5. A method for the preparation of a vaccine for the protection of poultry against CAA comprising live attenuated CAA 
10 viruses, characterized in that CAA virus which is abJe to induce lesions in chicken embryos is mixed with a phar- 
maceutical acceptable carrier. 

6. A method according to claim 5, characterized in that the CAA virus is a virus which is attenuated in embryonated 
eggs. # 

1 $ 

7. A method for the preparation of a vaccine for the protection of poultry against CAA which vaccine is capable of elic- 
iting the production of CAA virus neutralizing antibodies in a chicken after vaccination, characterized in that an 
effective amount of CAA virus which is able to induce lesions in chicken embryos is inactivated and mixed with a 
pharmaceutical acceptable carrier. 

8. A method according to claim 7, characterized in that the used pre-inactivation amount of the CAA viruses is at least 
about 1 0 7 5 TCI per dose. 

9. A method according to claim 8, characterized in that the used pre-inactivation amount is at least about 1 0 8 0 TCID50 
25 per dose, and preferably at least about 1O 9 O TCID 50 per dose. 

10. A method according to claims 7-9, characterized in that the CAA virus is mixed with an adjuvant. 

1 1 . A method according to claims 5-10, characterized in that a CAA virus as defined in claims 2 or 3 are mixed with the 
30 pharmaceutical acceptable carrier. 

12. A method according to claim 5 or 7, characterized in that the CAA virus is further mixed with antigens of one or 
more unrelated avian pathogens. , 

35 13. Use of a CAA virus according to claims 1-3 for the preparation of a vaccine for the protection of poultry against 
CAA. 

. .... Patentanspruche ..„...„ „. , ... J„ „. 

40 Patentanspruche fOr folgende Vertragsstaalten : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, MC, NL, PT, SE, IE 

1. Huhnerahamie verursachendes (Chicken Anaemia Agent; CAA) Virus, das in Huhnerembryos Lasionen verursa- 
chenkann. 

- 45 2. CAA- Virus gemass Anspruch 1, dadurch gekennzeichnet, dass das Virus auf einem suzeptiblen Nahrboden zu 
Titern von mindestens etwa 10 8,0 TCID5o/ml, vorzugsweise von mindestens etwa 10 9>0 TCID 5 o/ml heranwachsen 
kainn. 

3. CAA-Virus gemass einem der Anspruche 1 oder 2, dadurch gekennzeichnet, dass das Virus_zu dem beim CNCM 
50 des Institut Pasteur hinterlegten Stamm 1-1 141 geh6rt. 

4. Mikrobiologisch reine Zusammensetzung von CAA-Viren gemass den Anspruchen 1 bis 3. 

5. Mikrobiologisch reine Zusammensetzung gemass Anspruch 4, dadurch gekennzeichnet, dass die Zusammenset- 
55 zung mindestens IO^^CIDsq P r P m > umfasst. 

6. Impfstoff zum Schutz von Gef IQgel gegen CAA, umfassend abgeschwachte lebende CAA-Viren, dadurch gekenn- 
zeichnet, dass er CAA-Viren gemass den AnsprOchen 1 bis 3 enthait. . 
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7. Impfstoff gemass Anspruch 6, dadurch gekennzeichnet, dass die CAA-Viren in befruchteten Eiern abgeschwacht 
sind. • . . f: • 

8. Impfstoff zum Schutz vori Gef lugel gegen CAA, dadurch gekennzeichnet, dass er eine wirksame Menge an CAA- 
s Viren gemass den Anspruchen 1 bis 3 in inaktivierter Form umfasst und dass er in Huhnern nach der Impfung die 

Produktion von CAA-Virus neutralisjerenden Antik6rpern ausldst. 

9. Impfstoff gemass Anspruch 8, dadurch gekennzeichnet, dass die Pra-lnaktivierungsmenge an CAA-Virus minde- 
stens etwa 10 7 - 5 TCID 50 pro Dosis betragt. 

10 

10. Impfstoff gemass Anspruch 9, dadurch gekennzeichnet, dass die Pra-lnaktivierungsmenge mindestens etwa 
10 8 0 TCID5o und vorzugsweise 10 9 '°TCID5o pro Dosis betragt 

11. Impfstoff gemass den Anspruchen 8 bis 10, dadurch gekennzeichnet dass er zusatzlich ein Adjuvans umfasst. 

15 

12. Impfstoff gemass einem der Anspruche 6 Oder 8, dadurch gekennzeichnet, dass er zusatzlich Antigene eines Oder 
mehrerer nichtverwandter Vogelpathogene umfasst. , , 

13. Verfahren zur Herstellung eines CAA-Virus-produkies, das folgende Schritte umfasst: 

20 

a) Impfung eines suzeptiblen Nahrbodens mit CAA-Virus gemass den Anspruchen 1 bis 3, - 

b) Vermehrung des CAA-Virus und 

25 c) Emten des CAA-Viren enthaltenden Materials. 

14. Verfahren gemass Anspruch 13, dadurch gekennzeichnet, dass als Nahrboden befruchtete Eier verwendet wer- 
den. 

30 15. CAA-Virus gemass den Anspruchen 1 bis 3 fur Therapiezwecke. ■ 

16. CAA-Virus gemass Anspruch 15 fur die Verwendung als Prophylaxemittel. 

17. Verwendung eines CAA-Virus gemass den Anspruchen 1 bis 3 fur die Herstellung eines Impfstoffes zum Schutz 
35 von Gef lugel gegen CAA. 

Patentanspruche fur folgende Vertragsstaaten : ES, GR 

1 . Verfahren Zu Herstellung eines CAA-Virusproduktes. umfassend folgende Schritte: 

a) Impfung eines suzeptiblen Nahrbodens mit einem CAA-Virus, das in Huhnerembryos Lasionen hervonrufen 
kann, • • 

b) Vermehrung des CAA-Virus, und 

45 ; '■-.<■-■■■ :■ .-' , - — - .- .«*• i . r-y.-X-i; 

c) Ernten des CAA-Virus enthaltenden Materials. 

. 2. Verfahren gemass Anspruch 1. dadurch gekennzeichnet, dass der suzeptiblen Nahrboden mit einem CAA-Virus 
geimpft wird, das auf dem suzeptiblen Nahrboden zu Trtern von mindestens etwa 10 8 ' 0 TCID5 0 /ml i vorzugsweise 
so von mindestens etwa 10 9 - 0 TCID 50 /ml heranwachsen kann. 

3. Verfahren gemass einem der Anspruche 1 oder 2, dadurch gekennzeichnet, dass der Nahrboden mit dem CAA- : 
Virus geimpft wird, das zu dem beim CNCM des Institut Pasteur hinterlegten Stamm 1-1 1 41 geh&rt 

55 4. Verfahren gemass den AnsprGchen 1 bis 3, dadurch gekennzeichnet, dass als suzeptibler. Nahrboden befruchtete 
Eier verwendet werden. 

. 5. Verfahren zur Herstellung eines Impfstoffes zum Schutz von Gef IQgel gegen CAA, umfassend lebehde abge- 
schwachrte CAA-Viren, dadurch gekennzeichnet, dass das bei Huhnerembryos Lasionen hervorrufende CAA-Virus 
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mit einem pharmazeutisch annehmbaren Trager vermischt wind. 

6. Verfahren gemass Anspruch 5, dadurch gekennzeichnet, dass das CAA-Virus ein in befruchteten Eiern abge- 
schwachtes Virus ist. 

7. Verfahren zur Herstellung eines Impfstoffes zum Schutz von Geflugel gegen CAA, der in HQhnern nach def Imp- ^ 
fung die Produktion von das CAA-Virus neutralisierenden Antikdrpern ermdglicht, dadurch gekennzeichnet, dass 
eine wirksame Menge an CAA-Viren, die in Huhnerembryos LSsionen hervorrufen kbnnen, inaktiviert wird und mit 
eihem pharmazeutisch annehmbaren Trager gemischt wird. 

8. Verfahren gemass Anspruch 7, dadurch gekennzeichnet, dass die verwendete Pra-lnaktivierungsmenge minde- 
stensetwa lO^^CIDsoproDosisbetragt. 

9- Verfahren gemass Anspruch 8. dadurch gekennzeichnet, dass die verwendete Pra-lnaktivierungsmenge minde- 
stens etwa 1 0 8 '°TCID5o pro Dosis, und vorzugsweise mindestens etwa 1 0 9;0 TCID5o pro Dosis betragt. 

.10. Verfahren gemass den Anspruchen 7 bis 9, dadurch gekennzeichnet, dass das CAA-Virus mit einem Adjuvans 
gemischt wird. 

11. Verfahren gemass den Anspruchen 5 bis 10, dadurch gekennzeichnet, dass ein in einem der Anspruche 2 oder 3 
definierten CAA-Virus mit dem pharmazeutisch annehmbaren Trager gemischt wird. 1 

12. Verfahren gemass Anspruch 5 oder 7, dadurch gekennzeichnet, dass das CAA-Virus zusatzlich mit Antigenen 
eines oder mehrerer nichtverwandter Vogelpathogene gemischt wird. 

- 13. Verwendung eines CAA-Virus gemass den Anspruchen 1 bis 3 fur die Herstellung eines Impfstoffes zum Schutz 
von Geflugel gegen CAA. 

Revendicatlons 

Revendications pour les Etats contractants suivants : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, MC, NL, PT, SE, IE 

1. Un virus de I'agent responsable de I'an6mie du poulet (CAA) qui est . capable dlnduire des lesions chez les 
embryons de poulet.; < / ». - - v \ 

2. Un virus de CAA selon la revehdication 1 , caract6ris6 en ce que le virus est capable de croTtre sur un substrat sen- 
sible jusqu^des titres d'aumoins environ 10 8 0 TCID 50 /ml, de preference d'au moins environ 10 9 «° TCI Dso/ml. . 

3. Un virus de CAA selon la revendication 1 ou 2, caracteris6 en ce que le virus provient de la souche 1-1 141 d6pos6e 
au CNCM de I'lnstitut Pasteur. 

4. Une composition microbiologiquement pure de virus de CAA selon les revendications 1 a 3. 

5. Une composition microbiologiquement pure selon la revendication 4, caract6ris6e en ce que la composition com- 
prend au moins 10 8 ' 0 TCIDso/ml. 

6. Un vaccin pour la protection des volailles contre le CAA comprenant des virus de CAA vivants attenues, caract6ris6 
en ce qull comprend des virus de CAA selon les revendications 1 a 3. 

7. Un vaccin selon la revendication 6, caract6ris§ en ce que les virus de CAA sprit att6nu6s dans des oeufs embryon- 
n§s. 

8. Un vaccin pour la protection des volailles contre le CAA, caract6ris6 en ce qu'il comprend une quantity efficace de 
virus de CAA selon les revendications 1 a 3 sous une forme inactiv6e, ce vaccin 6tant capable de d6clencher la 
production d'anticorps neutralisant le virus du CAA chez le poulet apr6s sa vaccination. 

9. Un vaccin selon la revendication 8, caracterise en ce que la quantity de pr6-inactivation des virus de CAA est au 
moins 6gale a environ 10 7 '* TCID 50 par dose. 
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10. Un vaccin selon la revendication 9, caracterise en ce que la quantite de pre-inactivation est d'au moins environ 
10 8 ' 0 TCID^q par dose, et de preference d'au moins environ 10 9 0 TCID 50 par dose. 

11 . Un vaccin selon les revendications 8 a 10, caracterise en ce qu'il contient en outre un adjuvant. 

12. Un vaccin selon la revendication 6 ou 8, caracterise en ce que le vaccin comprend en outre des antig^nes d'un ou 
de plusieurs agents pathogenes aviens non-apparentes. 

13. Un precede pour la preparation d'un produit contenant du virus de CAA, comprenant les stapes de: 

a. inoculation d'un substrat sensible avec du virus de CAA selon les revendications 1 a 3, 

b. multiplication du virus de CAA, et 

c. recolte du materiel contenant le virus de CAA. 

is 14. Un precede selon la revendication 13, caracterise en ce que le substrat est forme cfoeufs embryonnes. 

15. Un virus de CAA selon les revendications 1 a 3, pour son utilisation therapeutique. 

16. Un virus de CAA selon la revendication 15 pour son utilisation comme agent prophylactique. 

so - • • - ;: - . 

17. Utilisation d'un virus de CAA selon les revendications 1 a 3 pour la preparation d'un vaccin pour la protection des 
volailles contre le CAA. 

Revendications pour les Etats contractant suivants : ES, GR 

1. Un precede pour la preparation d'un produit contenant du virus de CAA, comprenant les etapes de: —• 

a. inoculation d'un substrat sensible avec du virus de CAA qui est capable d'induire de lesions chez les 
embryons de poulet, 
30 b. multiplication du virus de CAA, et 

c. recolte du materiel contenant le virus de CAA. 

2. Un precede selon la revendication 1 , caracterise en ce que le substrat est inocuie a I'aide d'un virus de CAA capa- 
ble de croTtre sur ie substrat sensible jusqu'a des titres d'au moins 10 8 0 TCID 50 /ml, de preference d'au moins 10 9 ^ 

35 TCIDso/mi. 

3. Un proc6d6 selon la revendication 1 ou 2, caracterise en ce que le substrat est inocuie avec un virus de CAA qui 
„„..: ... „ provi.ertde la souche 1-11 41 deposeeau CNCM dellnstitut Pasteur. ... 

40 4. Un proc6de selon les revendications 1 a 3, caracterise en ce que des oeufs embryonnes sont utilises comme subs- 
trat sensible. 

5. Un precede de preparation d'un vaccin pour la protection des volailles contre le CAA comprenant des virus de CAA 
vivants attenues; caracterise en ce que le virus de CAA, qui est capable d'induire des lesions chez les embryons 

45 de poulet est melange avec un support pharmaceutiquement acceptable. . r- 

6. Un procede selon la revendication 5, caracterise en ce que le virus de CAA eist un virus qui est attenue par passage 
dans des oeufs embryonnes. . < 



so 7. Un precede pour la preparation d'un vaccin pour la protection des volailles contre le CAA, ce vaccin etant capable 
• de declencher la production d'anticorps neutralisant le virus de CAA chez un poulet apres sa vaccination, caracte- 
rise en ce qu'une quantite efficace de virus de CAA, qui est capable d'induire des lesions chez les embryons de 
poulet est inactivee et meiahgee avec un support pharmaceutiquement acceptable. 

55 8. Un procede selon la revendication 7. caracterise eh ce que la quantite de pre-inactivation des virus de CAA utilisee 
est au moins egale a 10 7 - 5 TCIDgo par dose. 

1 M n procede selon la revendication 8, caracterjse en ce que la quantite, de pre-inactivation utijisee est au moins 
6gale a environ 1 0 8 ' 0 TCID50 par dose, et de preference d'au moins environ 1 0 9 0 TCID 50 par dose. 
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10. Un proc6d£ selon les revendi cations 7 a 9, caract6rise en ce que I e. virus de CAA est meiangg avec un adjuvant. 

1 1 . Un proc6d6 selon les revendications 5 a 1 0. caracterise en ce que des virus de CAA tels que d6f ini dans la reven- 
dication 2 ou 3 sont m6lang§s avec le support pharmaceutiquement acceptable, 

5 

12. Un proc£d£ selon la revendication 5 ou 7, caracteris6 en ce que !e virus de CAA est en outre melange avec des 
antigdnes d un ou de plusieurs agents pathogenes aviaires non-apparent§s. 

13. Utilisation d'un virus de CAA selon les revendications 1 a 3 pour la preparation d'un vaccin destine a la protection 
10 des volailles contre le CAA. 



15. 
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